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Pulmonary Complications of AIDS: Henry Ford Hospital Experience
Between January 1984 and July 1986
Barry Lesser, MD,* Joan Price, MD,^ Phillip Bruno, MD,^ Evelyn J. Fisher, MD,^
John Popovich, Jr, MD,* and Michael S. Eichenhorn, MD*
We have retrospectively reviewed our bronchoscopic experience in patients with suspected pulmonary
complications ofthe acquired immunodeficiency syndrome (AIDS) or AIDS-related complex at Henrv
Ford Hospital between 1984 and 1986. The charts of 52 patients, representing a total of 87
bronchoscopic examinations, were available for review. The bronchoscopic findings as well as
correlative chest roentgenograms and arterial blood gases are reviewed, and implications for therapy
are discussed. (Henry Ford Hosp Med J 1987:35:42-6)

he most frequent pulmonary complications of the acquired
immunodeficiency syndrome (AIDS) are infectious, most
commonly with Pneumocystis carinii (1,2). Other infections
which may occur alone or in combination with Pneumocystis
carinii include cytomegalovirus (CMV), Mycobacterium
avium-intracellulare (MAI), Mycobacterium tuberculosis,
legionellosis, fungal infections including histoplasmosis and
coccidioidomycosis, and other bacterial infections. Noninfectious complications of AIDS include Kaposi's sarcoma and
lymphocytic interstitial pneumonitis (3-5).
We have retrospectively reviewed the charts of 52 patients,
representing 87 bronchoscopic examinations, at Henry Ford
Hospital who have been suspected as having pulmonary complications of either AIDS-related complex (ARC) or AIDS.
The bronchoscopic findings as well as correlative chest roentgenograms and arterial blood gases are reviewed.

T

Methods
A total of 75 patients diagnosed as having AIDS or ARC as
defined by the Centers for Disease Control (6) underwent a total
of 118 bronchoscopic examinations between January 1984 and
July 1986. Of these 75 patients, the charts of 52 patients representing 87 bronchoscopic examinations were available for
review. The patients' risk factors are presented in Table 1, The
patients were given an intramuscular injection of meperidine (50
to 100 mg) and atropine (0.6 to 0.8 mg) approximately 30 to 45
minutes prior to the procedure. An aerosol of 2% lidocaine (3 to
5 mL) was then given for approximately ten minutes. The patients were orally intubated with an endotracheal tube over a
fiberoptic bronchoscope after the vocal cords were sprayed with
lidocaine. Immediately after intubation, the bronchoscope was
withdrawn, and the patients were placed on 100% oxygen via a
T-tube adaptor After endotracheal intubation, the bronchoscope
was advanced into a wedge position into the most involved segment seen on chest roentgenography, or if diffuse involvement
was noted, therightlower lobe was preferentially intubated. A
sheathed protected bmsh was then passed to obtain specimens
for Gram's stain and routine culture. A routine unsheathed bmsh
was then passed for smears for acid-fast bacillus (AFB),

42

Henry Ford Hosp Med J—Vol 35, No 1, 1987

Table 1
Risk Factors
Risk Factors
Homosexual/bisexual
Homosexual/intravenous drag abuser
Intravenous drag abuser
Unknown

Male

Female

39
7
2

0
0
1
0

Legionella (both Gram's stain and direct fluorescent antibody
[DFA]), and a modified Grocott-silver methenamine stain to
identify Pneumocystis carinii. The bmsh was cut and inoculated
into viral culture medium for identification of CMV and herpes
simplex. Wet mount and fungus culture, acid-fast smear
and culture, as well as a modified Grocott stain to identify
Pneumocystis carinii were obtained via high-volume bronchoalveolar lavage (BAL) with 100 mL saline using 20 mL aliquots. Transbronchial lung biopsy was then performed, and the
specimen was sent for touch imprints for Pneumocystis carinii
and acid-fast smear and culture. Patients were given lidocaine if
coughing was present. The remainder of the transbronchial biopsies were obtained for routine pathologic examination using
hematoxylin-eosin stain and special staining with modified Grocott to identify Pneumocystis carinii. In those cases where the
coagulation studies were abnormal, no biopsy was perfonned.
Chest roentgenograms representing 68 bronchoscopic examinations were available for review. The films were independently
reviewed. The alveolar-arterial (A-a) gradient was calculated
using the alveolar gas equation when arterial blood gas results
were available.

Submitted for publicanon: June 8, 1987.
Accepted for publication: June 18, 1987.
^Department of Intemal Medicine, Division of Pulmonary and Critical Care Medicine,
Henry Ford Hospital.
tDepartment of Internal Medicine. Division of Infectious Diseases, Henry Ford
Hospital.
Address correspondence to Dr. Eichenhorn, Department of intemal Medicine. Division
of Pulmonary and Critical Care Medicine, Henry Ford Hospital, 2799 W Grand Blvd.
Detroit. Ml 48202.

Pulmonary Complications of AIDS—Lesser et al

Table 2
Bronchoscopic Diagnosis in 57 Patients with AIDS or ARC
Undergoing 87 Bronchoscopic Examinations at Henry Ford
Hospital
Number of
Patients

Diagnosis
PiieumiH ystis carinii
P. carinii alone
P. carinii with C M V *
P. carinii with bacterial infection
P. carinii with CMV and bacterial infectionf
Cytomegaloviras
CMV alone
CMV with P. carinii*
CMV with Legionella
CMV with M A I
CMV with bacterial infection
CMV with M A I and bacterial infection
CMV with MAI and Legionella
CMV with P. carinii and bacterial infection !'
Miscellaneous
Bacterial
Bacterial with fungal infection
Legionella
Legionella with bacterial infection
MAI
M A I with Legionella
Mycobacterium tuberculosis
Kaposi's sarcoma
Lymphocytic interstitial pneumonitis
Herpes simplex and bacterial infection
Nondiagnostic

31

m
5
3
4
2S
g
5
2
3
4
1

8
2
I
I
2
2
1
I
I
I
18

*Same patients.
tSame patients.
P. carinii - Pneumocysris carinii. CMV - cytomegalovirus, and MAI = Mychacwrium avium-intracellulare.

Results
Fiberoptic bronchoscopy
The most common pathogens recovered were Pneumocystis
carinii and CMV (Table 2), Pneumocystis carinii was found in
31 bronchoscopies; it was the sole pathogen in 19 cases, while in
12 others it was associated with either CMV, bacterial infection,
or a combination of CMV and bacterial infection, CMV was
seen in 28 cases; it was the sole pathogen in eight cases, and in
the remaining 20 cases it was associated with various other
pathogens, most commonly Pneumocystis carinii. Twenty cases
had miscellaneous diagnoses, most commonly bacterial infections which were seen in eight cases.
Eighteen other bronchoscopic examinations were nondiagnostic. Of these 18 cases, seven patients had an open lung biopsy. Three patients were found to have a combination of both
Pneumocystis carinii and CMV. (Only one of these patients had
CMV shown on bronchoscopy.) Another three patients were
found to have CMV as the sole pathogen, which was not seen
on the bronchoscopic examination, (One of these patients
had a positive DFA smear and a positive AFB smear on bronchoscopy.) One patient was found to have an anaerobic
bacterium, which was not considered to be a pathogen.
The yields from the various component parts of the bronchoscopic procedure including bronchial bmsh, bronchial lavage, transbronchial biopsy, and touch imprints in the diagnosis
oi Pneumocystis carinii could not be accurately assessed be-
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cause ofthe manner in which the final pathologic diagnosis was
reported. The transbronchial biopsy proved to be the only test in
which diagnostic accuracy could be assessed and was noted to be
positive in 25 of 27 (93%) cases found to have Pneumocystis
carinii.
CMV was diagnosed either by culture, the presence of inclusion bodies on transbronchial biopsy, or a combination of the
two. It was most commonly detected by culture alone in 21 of the
28 cases. Four cases were positive by both methods, and three
cases were solely diagnosed by biopsy.
The bronchoscopic examination was well tolerated by most
patients. The most frequent complication was bleeding, which
occurred in five cases. By the completion of the bronchoscopic
examination, the bleeding was well controlled. Other complications which occurred in three different patients included vomiting with questionable aspiration, intraprocedure right lower
lobe atelectasis, and supraventricular tachycardia.
Chest roentgenography
The various findings seen on roentgenographic examination
are presented in Table 3, The most commonfindingswere those
associated with bilateral diffuse interstitial infiltrates. Thirteen
patients with Pneumocystis carinii had diffuse perihilar infiltrates seen on roentgenography; five of these in combination
with other infections. Other roentgenographic findings seen in
those patients with Pneumocystis carinii included normal films
in four patients and focal infiltrates in six patients. A pleural
effusion was seen in one patient in conjunction with diffuse infiltrates. The roentgenograms were not available for review in ten
patients with Pneumocystis carinii. The most common radiographic pattem seen in patients with CMV were diffuse infiltrates, which were present in 15 patients. However, in ten of
these 15 patients it was associated with other infections, most
commonly Pneumocystis carinii or other bacteria. Diffuse infiltrates were seen in 13 patients with bacterial isolates, usually in
combination with Pneumocystis carinii or CMV. Three other
patients (one with MAI, one with herpes simplex and bacterial
infection, and one with MAI and Legionella) each had diffuse
infiltrates on roentgenography. Surprisingly, focal infiltrates
were found in only two of the eight patients who had bacterial
isolates as their sole infectious agent.
A-a gradient
Arterial blood gases and A-a gradients were determined prior
to 62 ofthe 87 bronchoscopic examinations. The results of the
arterial PO, and determination of the A-a gradient were not helpful in predicting which patients would be ultimately diagnosed
as having Pneumocystis carinii. Only six of these patients had
an A-a gradient less than 20 mm Hg. Of these six patients, two
were found to have bacterial infections, two had CMV, one had
Mycobacterium tuberculosis, and one had Pneumocystis carinii. Of the 32 patients eventually proven to have Pneumocystis
carinii, 22 had an arterial PO, less than 80 mm Hg, four had an
arterial PO, greater than 80 mm Hg, and the results were not
available in six patients. Of the 26 patients with Pneumocystis
carinii who had an arterial blood gas perfonned, only one had
an A-a gradient less than 20 mm Hg.
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Table 3
Roentgenographic Findings Corresponding to 57 Bronchoscopic Examinations
in Patients with AIDS at Henry Ford Hospital
Roentgenographic Findings
Bilateral diffuse interstitial
infiltrates

Focal infiltrates

Lobar or segmental consolidation
Lobar or segmental consolidation
with cavitation
Pleural effusion
Adenopathy
Normal

Diagnosis
P. carinii
P. carinii with bacterial infection
P, carinii. CMV, and bacterial infection
CMV
CMV and bacterial infection
CMV and MAI
MAI
MAI and Legionella
Bacterial infection
Herpes simplex and bacterial infection
Nondiagnosed!
P. carinii
P. carinii and CMV
Bacterial infection
CMV and MAI
CMV, bacterial infection, and (positive) AFB
Bacterial and fungal infection
MAI
Lymphocytic interstitial pneumonitis
Mycobacterial tuberculosis
Nondiagnosed^
Bacterial infection
CMV and bacterial infection
NondiagnosedS
P. carinii
Nondiagnosed
Mycobaclerium tuberculosis
Nondiagno.sed
P. carinii
P. carinii and bacterial infection
P. carinii. CMV, and bacterial infection
CMV
Legionella
Nondiagnosed

Number of
Cases*
8
1
3
2
4
2
1
1
4
1
5
3
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1

*Six patients had more than one finding.
tThree patients were found to have CMV at open lung biopsy, and one had both Pncumocy.sn^ carinii and CMV.
iTwo patients underwent open lung biopsy and were found lo have Pnrumacxslis carinii and CMV.
ijPalienl was found to have Pncumticystis carinii and CMV at open lung biopsy.
P. carinii = Prtcwmwv.vti.v car/n//pneumonia, CMV - cytomegalovirus, MAI - Mycahacu-rium avium-intracellulare.
and AFB = acid-fast bacillus.

Discussion
The pulmonary manifestations of AIDS are most commonly
infectious. Our retrospective analysis of 52 patients with AIDS
or ARC at Henry Ford Ho.spital supports previous investigators'
work (1,2,7-11). Pneumocystis carinii and CMV were seen most
frequently and in approximately equal numbers in our patients.
However, CMV was most often seen in conjunction with other
infectious agents, most commonly Pneumocystis carinii. Of the
87 bronchoscopic examinations reviewed, 69 led to a diagnosis.
Of the 18 patients who had nondiagnostic bronchoscopic examinations, 11 patients were followed clinically without need for
short-term reinvestigation whereas seven patients ultimately underwent open lung biopsy for diagnosis, with a new diagnosis
being made in six of the seven patients.
Given the high incidence of morbidity and mortality in this
group of patients, investigators have attempted to find the least
invasive means of making a diagnosis in order to avoid further
morbidity (1,4,12). While clinical evaluation and noninvasive
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diagnostic procedures including roentgenograms, arterial blood
gases. Gallium scans, and diffusing capacity have been suggestive of opportunistic infections, patients have been found to
have opportunistic infections with minimal or no evidence of
disease activity (13-15). More recently, sputum induction for diagnosis of Pneumocystis carinii has been shown to be effective
in at least two studies, with positive results reported in 55% and
41%, respectively (12,16,17).
Chest roentgenograms, although highly suggestive of Pneumocystis carinii or CMV when a pattern of diffuse perihilar
infiltrates is .seen, are indeed nonspecific (8,9,11,18-20). Other
infections such as MAI and Legionella have been seen with this
pattem. Atypical presentations of Pneumocystis carinii, including focal infiltrates and normal chest roentgenograms, have
been documented by previous observers and were confirmed by
our .study. A surprisingly high number of patients with diffuse
roentgenographic disease were found to have bacterial infections, most of which occuned in combination with either Pneumocystis carinii or CMV.
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The arterial blood gas measurements and determination of the
A-a gradient were helpful in determining the degree of pulmonary compromise. Although suggestive of an opportunistic infection when increased, the elevation of the A-a gradient was
found to be nonspecific. Therefore, clinical decisions based
only on the presence or absence of hypoxemia and an elevated
A-a gradient do not seem justified (1,8,10),
Bronchoscopy has been shown to be well tolerated and often
leads to a diagnosis in the AIDS patient. At times thefirstopportunistic infection which confirms the diagnosis of AIDS is made
via bronchoscopy, allowing patients to receive new modalities
of therapy. We were able to make a diagnosis via bronchoscopy
in 79% of these patients with a low rate of complications. Interestingly, the yield of Pneumocystis carinii and CMV was
approximately equal, which has not been reported in other series
(1,7-9,11). The diagnostic accuracy of the various component
parts of the bronchoscopic procedure in our study could not be
defined because of limitations inherent to data collection in a retrospective fashion.
At this time AIDS remains a uniformly fatal disorder. In
patients with ARC who develop pulmonary symptoms, a firm
diagnosis of an opportunistic infection is necessary to classify
the patient as having AIDS. With the use of fiberoptic bronchoscopy, incorporating transbronchial biopsy and BAL, a
diagnosis can be achieved frequently with minimal risk and discomfort to the patient. However, newer approaches need to be
devised to accommodate the vastly increasing number of
patients with AIDS or ARC. Lipper et al (21) recently outlined
certain criteria in which patients with suspected recunent Pneumocystis carinii can be treated empirically. These criteria are
based on I) recunence of symptoms, 2) comparison of cunent
chest roentgenograms and arterial blood gases to baseline roentgenograms and arterial blood gases after discharge from initial
presentation with Pneumocystis carinii, and 3) the knowledge
that previously documented Pneumocystis carinii responded
well to treatment without toxic side effects. This study
suggested that recunent Pneumocystis carinii was highly suggestive if all criteria were met.
For those patients whose diagnosis cannot be determined at
bronchoscopy, either initially or after the patient fails to respond
to empiric therapy, more invasive means of diagnosis such as
open lung biopsy have been considered. However, no good evidence cunently supports subjecting these patients to such an invasive procedure when their immediate clinical outcome may
not be enhanced (22,23). It has been suggested that open lung
biopsy be considered in certain infrequent situations such as I)
progressive clinical deterioration with or without respiratory
failure despite empiric therapy, 2) a negative bronchoscopic examination including BAL and transbronchial biopsy, 3) a negative BAL in the presence of an unconectable coagulopathy, or
4) known risks and previously induced toxic reactions from proposed dmg therapy (7). In our patients, six of the seven open
lung procedures perfonned yielded a new diagnosis. However,
in only three patients could specific therapy be offered.
In our patients we have demonstrated the typical pulmonary
manifestations of AIDS which have been previously described
by other investigators. In addition, we have demonstrated a high
incidence of CMV infection. We are cunently planning a pro-
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spective analysis of our patients to better assess our diagnostic
accuracy, utilizing clinical evaluation, noninvasive diagnostic procedures, and bronchoscopy. On the basis of this study
we expect to adopt a protocol for making a diagnosis expeditiously while minimizing morbidity from invasive diagnostic
procedures.
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